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Abstract
Background: The paired parotid glands are the largest of the ma-
jor salivary glands and produces mainly serous secretions. The secre-
tion of this gland reaches the oral cavity through single parotid duct 
(Stensen’s duct). The parotid duct begins at the anterior border of the 
gland, crosses the masseter muscle, and then pierces the buccinator 
muscle to reach the mucosa lining the mouth at the level of the cheek. 
The purpose of this study is to determine the morphologic features 
of the parotid duct and describe an anatomical variation until now 
unreported. 
Methods and Findings: A total of 17 cadavers were used for this 
study in the Morphology Laboratory at the University of Pamplona. 
In a cadaver were findings: The main parotid duct originated two 
conducts: Left superior parotid duct and Left inferior parotid duct, 
is observed the criss-cross of the ducts, and then perforated the 
buccinator muscle and entered the oral cavity at a double parotid 
papilla containing a double opening, separated from each other in 
0.98 mm. In the remaining 33 parotid regions (97.06%) the parotid 
duct is conformed to the classical descriptions given in anatomical 
textbooks. 
Conclusions: The parotid duct anatomy is important for duct en-
doscopy, lithotripsy, sialography and trans-ductal facial nerve stimu-
lation in the early stage of facial palsy in some cases. The anatomical 
variation also has clinical importance for parotid gland surgery and 
facial cosmetic surgery. To keep in mind the parotid duct variation 
will reduce iatrogenic injury risks and improve diagnosis of parotid 
duct injury.
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Introduction
The paired parotid glands are the largest of the ma-
jor salivary glands in humans and weigh, on ave-
rage, 15-30 g. Located in the preauricular region 
and along the posterior surface of the mandible, 
each parotid gland is divided by the facial nerve into 
a superficial lobe and a deep lobe. The superficial 
lobe, overlying the lateral surface of the masseter 
muscle, is defined as the part of the gland lateral to 
the facial nerve. The deep lobe is medial to the facial 
nerve and located between the mastoid process of 
the temporal bone and the ramus of the mandi-
ble [1]. The parotid gland is bounded superiorly by 
the zygomatic arch. Inferiorly, the tail of the parotid 
gland extends down and abuts the anteromedial 
margin of the sternocleidomastoideus muscle. This 
tail of the parotid gland extends posteriorly over the 
superior border of the sternocleidomastoideus mus-
cle toward the mastoid tip. The deep lobe of the 
parotid gland lies within the parapharyngeal space. 
[2] An accessory parotid gland may also be present 
lying anteriorly over the masseter muscle between 
the parotid duct and zygoma. Its ducts empty di-
rectly into the parotid duct through one tributary. 
Accessory glandular tissue is histologically distinct 
from parotid tissue in that it may contain mucinous 
acinar cells in addition to the serous acinar cells. [3]
The retromandibular vein, formed by the union of 
the maxillary vein and the superficial temporal vein, 
runs through the parotid gland just deep to the fa-
cial nerve to join the external jugular vein. There is 
substantial variation in the surgical anatomy of the 
retromandibular vein, which may bifurcate into an 
anterior and posterior branch. The anterior branch 
can unite with the posterior facial vein, forming the 
common facial vein. The posterior facial vein lies im-
mediately deep to the marginal mandibular branch 
of the facial nerve and is therefore often used as 
a landmark for identification of the nerve branch, 
especially at the antegonial notch of the mandi-
ble where the nerve dips inferiorly. The posterior 
branch of the retromandibular vein may combine 
with the postauricular vein above the sternoclei-
domastoideus muscle and drain into the external 
jugular vein. During superficial parotidectomy and 
open reduction of mandibular condylar fractures, 
the retromandibular vein is used as a guide to expo-
se the facial nerve branches [4-6]. The facial nerve 
exits the skull base via the stylomastoid foramen, 
before entering the posterior portion of the paro-
tid gland, motor branch are given off to innervate 
the posterior belly of the digastricus muscle, the 
stylohyoideus muscle, the auricularis posterior and 
auricularis superior muscle, the venter occipitalis of 
the occcipitofrontalis muscle. The main trunk of the 
facial nerve then passes through the parotid gland 
and divides into the temporofacial and lower cer-
vicofacial divisions approximately 1.3 cm from the 
stylomastoid foramen [1]. 
The parotid gland is an irregular lobulated, ye-
llowish mass and produces mainly serous secretions. 
The secretion of this gland reaches the vestibule 
of the oral cavity through single parotid duct also 
known as Stensen’s duct (by Danish neuroanatomist 
Neils Stensen), is about 5 cm long. It is formed near 
the center of the posterior border of the mandibular 
ramus by the confluence of two ducts which ascend 
and descend at right angles to the main duct. Only 
one duct is normally found in the cheek. This duct 
emerges horizontally from the anterior edge of the 
gland, it travels parallel to the zygoma, approxima-
tely 1 cm below it, in an anterior direction across 
the masseter muscle. At the anterior border of the 
masseter muscle, the duct turns medially, pierces 
the buccinator muscle, and enters the oral cavity op-
posite the second upper molar tooth. The lumen of 
the parotid duct is about 3 to 4 mm in diameter. Its 
lumen at the orifice on the oral surface of the cheek 
is greatly reduced in size. [1, 8] The purpose of this 
study was to determine the morphologic features 
of the parotid duct and describe an anatomical va-
riation until now unreported.
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Methods
This work was previously approved by the Ethics 
Committee in Research and Environmental Impact 
of the University of Pamplona, conformed by reso-
lution 030 of January 16 of 2014 and Resolution 
No. 008430 of 1993 of October 4 of the Ministry 
of Health of Republic of Colombia by which re-
gulates the scientific, technical and administrative 
norms for health research. This descriptive cross-
over study was designed to determine the mor-
phologic features and anatomical variations of the 
parotid duct. The region of 34 cheeks were stu-
died serially during the years 2013-2016 in 15 male 
and 2 females (n=34), embalmed adults cadavers 
in the laboratory of Morphology of the Univer-
sity of Pamplona. The cadavers had no trace of 
scars, adhesions or signs of trauma or operation. 
This study was carried out by routine dissection 
classes for undergraduate medical student´s. Mea-
surements were taken with assistance of a sliding 
Vernier caliper with an accuracy of 0.01 mm during 
the course of the anatomical dissection. The data 
thus obtained were recorded in a physical matrix 
and were consigned in digital media using Excel 
tables. Topographic details of the variations were 
examined, recorded and photographed. 
Results
The anatomical variations described were found du-
ring routine dissection in one male cadaver of 47 
years (2.94%). The parotid region containing the 
duct was carefully dissected and the neighboring 
anatomic structures were taken. The anatomical 
findings were:
From the anterior edge of the parotid gland emer-
ged a single duct (the main parotid duct-MPD) had 
a straight course and ran horizontally, the MPD has 
a length of 10 mm and a diameter of the 6.54 mm 
(Figure 1 & Table 2).
The MPD originated two conducts: Left superior 
parotid duct (LSPD) and Left inferior parotid duct 
(LIPD), the two ducts ran horizontally and crossed 
the masseter muscle (the distance between the 
LSPD and LIPD was 16.7 mm), curved its anterior 
edge and turns medially, the ducts remain separa-
ted. To 20.5 mm of the anterior border of masseter 
Figure 1:  The disesected left side cheek of the 
face of a cadaver showing double pa-
rotid duct.
PG: Parotid Gland; MM: Masseter Muscle; BM: Buccinator Muscle; LSPD: 
Left superior parotid duct; LIPD: Left inferior parotid duct; Asterisk: Main 
parotid duct; Yellow arrow and black arrow: Show the criss-cross of the 
ducts, and then perforated the buccinator muscle and entered the oral 
cavity at a double parotid papilla containing a double opening - separated 
from each other in 0.98 mm).
Table 1.  Measurement of the double parotid duct 
on the left side.
Upper duct 
left
Lower duct 
left
mm mm
Length 49.8 52.9
Diameter 5.53 5.95
Distance between tragus 
and emergence point
52.9 52.85
Distance between 
zygomatic arch and duct
20 30
Table 2.  Measurement of the main parotid duct on 
the left side.
Left 
mm
Length 10
Diameter 6.54
Distance between tragus and emergence point 43
Distance between zygomatic arch and duct. 24.97
InternatIonal archIves of MedIcIne 
sectIon: huMan anatoMy
ISSN: 1755-7682
2017
Vol. 10 No. 267
doi: 10.3823/2537
This article is available at: www.intarchmed.com and www.medbrary.com 4
muscle is observed the criss-cross of the ducts, and 
then perforated the buccinator muscle and entered 
the oral cavity at a double parotid papilla contai-
ning a double opening, separated from each other 
in 0.98 mm (Figure 1). The LSPD open the mouth 
upon a small papilla opposite the second upper 
molar Crown. The LIPD open the mouth upon a 
small papilla opposite the first upper molar Crown. 
The Table 1 sumarize lengths and diameters of the 
ducts. 
In the remaining 33 parotid regions (97.06%) the 
parotid duct is conformed to the classical descrip-
tions given in anatomical textbooks:
The mean length of parotid duct was 48.6 ± 1.35 
mm, and the mean diameter was 2.87 ± 1.07.
Accessory salivary tissue was identified in 12 of 
the 17 cadavers examined (70%) located in the 
middle of the cheek. The accessory gland was 
bound to the masseter muscle by an extension of 
the masseteric fascia. It was found in close relation 
to Stensen’s duct in the anterior course of the duct 
across the muscle, usually lying on or above the 
duct. The average size was 15.8 ± 1.02 mm. These 
were bilateral in 5 (42%), right-sided in 4 (33%) and 
left-sided in 3 (25%).
The average distance of distinctly separated ac-
cessory glands from the anterior edge of the main 
gland was 5.87 mm.
There was no evidence of accessory duct of the 
parotid gland
Discussions
The embryonic development of the parotid gland 
(PG) is well established. It arises from the epithe-
lial lining the primitive oral cavity and can be re-
cognized in human embryos about 8 mm long, at 
the sixth week of gestational age. Its development 
begins as an elongated furrow running dorsally 
from the angle of the mouth, between the mandi-
bular and maxillary prominences. The groove then 
converts into a tube, loses its connection with the 
epithelium of the mouth except at its ventral end, 
grows dorsally, and invaginates into the adjacent 
mesenchyme in the cheek region. The tube persists 
as Parotid duct (PD) and its blinded end sprouts to 
several epithelial branches that proliferate to form 
the secretory portion (acini) of the gland at the 
tenth week of gestation. The secretory function of 
this gland starts around the 18th gestational week. 
Subsequently, the size of oral fissure is reduced by 
partial fusion between the maxillary and mandibular 
prominences and the duct opens thereafter, on the 
inside of the cheek at some distance from the angle 
of the mouth [8-10].
The presence of double parotid ducts can be ex-
plained on the basis of developmental morphology 
of the parotid gland. Avery et al. described develo-
pment of the parotid gland in six stages: induction 
of bud formation from the oral epithelium by the 
underlying mesenchyme; formation and growth of 
epithelial cord; initiation of branching in terminal 
parts of the cord; lobule formation through repe-
titive branching of the epithelial cord; canalization 
of the cords to form ducts; and cytodifferentiation. 
The growth, cytodifferentiation and morphogene-
sis of the parotid gland depend on both intrinsic 
and extrinsic factors. The programmed pattern of 
cell-specific gene expression is the genetic script 
established early in development, while extrinsic 
factors include cell-cell and cell-matrix interactions 
and growth factors. An intact basal lamina and 
the presence of mesenchyme are required for nor-
mal branching [11]. The synthesis and deposition of 
both types I and III collagen appear to be required 
for parotid gland branching morphogenesis [12]. 
Type IV collagen and, to a limited extent, laminin 
have been shown to play a role in the regulation of 
the differentiation of parotid gland secretory cells 
and to some extent ductal cells. Collagen synthesis 
stabilizes and maintains the branch points. Speci-
fic growth factors presented by extracellular mo-
lecular proteins appear to regulate events such as 
branching and lobule elongation [11]. 
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The cell-matrix interactions and growth factors 
are increasingly important to the understanding of 
how the developmental signals are transmitted or 
mediated by extracellular matrix molecules of the 
basement membrane and associated mesenchy-
me regulate specific gene expression and cellular 
function leading to morphogenesis and cytodiffe-
rentiation of parotid gland and development of such 
variant [13].
The parotid gland is located below the external 
acoustic meatus and zygomatic arch and between 
the ramus of mandible and sternocleidomastoid 
muscle. Most benign neoplasms are found within 
the superficial lobe and can be removed by a su-
perficial parotidectomy. Tumors arising in the deep 
lobe of the parotid gland can grow and extend 
laterally, displacing the overlying superficial lobe 
without direct involvement. These parapharyngeal 
tumors can grow into “dumbbell-shaped” tumors, 
because their growth is directed through the stylo-
mandibular tunnel [14]. Sternocleidomastoideus 
can be used in several ways by the surgeons who 
harvest these muscle flaps for reconstructions such 
as during parotid surgery (parotidectomy), where 
the Sternocleidomastoideus muscle could serve as 
an excellent candidate for myocutaneous flap, may 
cover the surgical defects and possibly preventing 
Frey’s sindrome [15, 16]
Aktan et al reported a case of double PD in the 
right side of the face of a 63-year-old male cadaver 
that merged with each other at a distance of 7 mm 
before perforating the buccinator muscle. They sta-
ted that these ducts were intra- parotid ascending 
and descending ducts, which did not merge inside 
the PG as it occurs normally [7]. An unilateral double 
parotid duct with the superior duct measuring 28 
mm and the inferior duct measuring 37 mm merged 
to form the main parotid duct within an accessory 
parotid gland and then emerged to run forward to 
pierce the buccinator; the length of the main paro-
tid duct was 25 mm [10]. Double parotid ducts were 
seen bilaterally in a 50 year old male cadaver. The 
length of the ducts on the right side was 29 mm and 
36 mm and that of the ducts on the left side was 28 
mm and 34 mm. The ducts merged with each other 
at the level of the anterior border of masseter on 
both sides [13]. Peterson et al. suggested that secre-
tion of saliva from PG that performed by Stensen’s 
duct may be helped by possibly existing accessory 
PDs [17]. Double parotid ducts measuring 26.49 mm 
and 37.25 mm in length and merging 3.35 mm 
proximal to the piercing of buccinator were present 
on the right side of a 46 year old male cadaver [18]. 
The proper and precise knowledge of the normal 
topographic anatomy, dimensions of the excretory 
ducts and its variations are very important to those 
involved in their diagnosis and treatment. This va-
riation also has clinical importance for parotid gland 
surgery and facial cosmetic surgeries. Clinicians for 
clinical procedures carrying out on this organ such 
as; reporting radiographic images (sialograms) and 
CT-scan (computerized tomographic scans), used in 
sialography and also for endoscopy of parotid duct, 
lithotripsy, and trans-ductal facial nerve stimulation 
in early stage of facial paralysis. Hence, the reported 
case can be interesting for radiologists due to analy-
sis of radiographic images, and surgeons for perfor-
ming surgical procedures on this region [10]. Double 
parotid ducts may be a confused with congenital 
fistula from accessory parotid gland. Additionally, 
the duct may be severed by a facial laceration and is 
at risk of iatrogenic injury during facial surgery and 
injection of botulinum toxin into masseter muscle, 
because of its superficial location. To keep in mind 
the double parotid duct variation will reduce iatro-
genic injury risks and improve diagnosis of parotid 
duct injury [19]. 
Accessory parotid gland is the normal salivary 
tissue separated from the main parotid gland. It is 
located approximately 6 mm anterior to the parotid 
gland proper, between the skin and the masseter 
muscle, along an imaginary line that extends from 
the tragus to a point midway between the ala of 
the nose and the vermilion border of the lip [20]. 
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Masses arising in the accessory parotid tissue usua-
lly occur around the central third of a line drawn 
from the tragus to the bottom of the ala of the 
nose, parallel to the main parotid duct [21]. This line 
lies approximately 1 fingerbreadth below the malar 
arch and also along the course of the buccal branch 
of the facial nerve [21]. The accessory parotid gland, 
which is little known and seldom mentioned in the 
literature, exists in 21% of individuals [22]. There is 
no known histologic difference between the ac-
cessory tissue and the parotid gland proper [23]. It 
is estimated that 50% of accessory parotid gland 
tumors are malignant, which is more than the 25% 
malignancy rate reported for tumors of the parotid 
gland proper [24, 25]. Tumors of the accessory lobe 
of the parotid gland are rare and are often approa-
ched by direct incision over the mass, inadequately 
[26]. The behavior of these tumors is comparable to 
that of tumors arising from the main parotid gland. 
Both benign and malignant processes may arise in 
this area from skin, lymphatic, adnexal, neurologic, 
and salivary structures [20-27]. Accessory parotid 
gland neoplasms should be suspected in any pa-
tient presenting with a midcheek mass [28]. The 
accessory parotid tissue consists of a 0.5 to 2.5 cm 
lobule of serous salivary gland tissue located ante-
rior to the main body of the gland and is attached 
to a short aberrant branch of the parotid gland [29]. 
The evaluation of a midcheek mass can be extre-
mely challenging, and lesions from this area may 
arise from normal anatomic anterior facial struc-
tures or from variations of the normal accessory 
parotid gland tissue [21]. These glands typically lie 
between the buccal and zygomatic branches of the 
facial nerve and may have multiple connections by 
way of 1 or more small tributaries to the Stensen 
duct [28]. The differential diagnoses include benign 
and malignant tumors of the accessory parotid 
gland, parotid gland cysts, adnexal tumors, neural 
tumors, metastatic disease, Kimura disease, and 
vascular lesions such as hemangioma and vascular 
malformations [26, 29-31].
The morphological characteristics and the sizes 
of the ducts reported in the present study are di-
vergent with the cases reported in the literature. 
The case presented in the present study is consi-
dered it as a rare variation has not been previously 
described. It is the first case reported so far in the 
available scientific literature.
Conclusion
The anatomical variation of the parotid duct has 
been reported as a rare occurrence with only a han-
dful of literature report. These variations though 
rare, are likely to encounter during surgical proce-
dures on parotid gland, routine dissection classes 
and at autopsy. A thorough anatomical knowled-
ge of these variations is very useful for oral and 
maxillofacial surgeons, Plastic surgeons, otolaryn-
gologists and Radiologists. A sound knowledge of 
these rare anatomical variations besides helping us 
in solving many clinical problems like formation of 
iatrogenic parotid fistulas may also help us in their 
effective surgical management and radiological 
diagnoses.
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